Purpose: To estimate the efficacy and safety of 5 mg and 10 mg mifepristone for emergency contraception up to 144 hours after unprotected coitus. Methods: This double-blind randomized clinical trial was carried out at Eusebio Hernandez Hospital (Havana, Cuba). A total of 2,418 women who requested emergency contraception after unprotected coitus received either 5 mg or 10 mg mifepristone. The variables for assessing efficacy were the pregnancies that occurred and the fraction of pregnancies that were prevented. Other variables assessed were the side effects of mifepristone, vaginal bleeding, and changes in the date of the following menstruation. Results: There were 15/1,206 (1.2%) and 9/1,212 (0.7%) pregnancies in the 5 mg and 10 mg group, respectively (P=0.107). There were 88% and 93% prevented pregnancies in the 5 mg and 10 mg group, respectively. The side effect profiles were similar in both groups. Delayed menstruation $7 days was experienced by 4.9% and 11.0% of subjects in the 5 mg and 10 mg group, respectively (P=0.001). There was a significant high failure rate for women weighing .75 kg in the 5 mg group. Conclusion: It would be advisable to use the 10 mg dose of mifepristone for emergency contraception as there was a trend suggesting that the failure rate of the larger dose was lower.
Introduction
Mifepristone acts by blocking or delaying ovulation, and by transforming the endometrium, when administered in the secretory phase of the menstruation cycle. [1] [2] [3] Mifepristone has shown similar or superior efficacy to that of levonorgestrel when both are used for emergency contraception (EC), with comparable side effect rates. [4] [5] [6] Xiao et al observed that doses of 10 mg and 25 mg had a similar efficacy. 7 Piaggio et al, who reviewed 12 clinical trials involving a total of 6,083 women given doses of mifepristone varying between 5-600 mg for EC, concluded that 10 mg was effective, with acceptable side effects, when used up to 5 days after unprotected sex. 8 There is only one study with 5 mg mifepristone on record; its results with regard to efficacy are inconclusive. 9 A Cochrane review concluded that mifepristone could be a valid option for EC whenever it is available. 10 The objective of this study was to assess the efficacy and safety of 5 mg and 10 mg mifepristone for EC when administered up to 6 days after unprotected sex.
Material and methods Design
This double-blind randomized clinical trial compared the efficacy and safety of a single dose of 5 mg mifepristone for EC with that of 10 mg. The study was conducted
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carbonell et al at Eusebio Hernandez Hospital (Havana, Cuba). The study protocol was approved by the hospital's Research and Ethics Committee. All subjects gave their informed written consent to participate in the study. The clinical study was carried out in accordance with the revised version of the Declaration of Helsinki and the standards of good clinical practice. The study began in May 2007 and finished in May 2001. A placebo group was not used in this study to avoid subjecting the participants to the possibility of an unwanted pregnancy and potential subsequent abortion, and because it was a question of confirming the efficacy of 5 mg and 10 mg mifepristone for EC in a nation with little experience of this type of contraception.
Given that the implantation window for the egg is moderately variable -oscillating between the sixth and tenth day after fertilization, it was decided that the administration of mifepristone would be extended to the sixth day after unprotected coitus.
subjects
Women who came to the hospital in need of EC after unprotected coitus were eligible for the study. The criteria for inclusion were: 1) age $18 years; 2) having only one unprotected coitus or a contraceptive accident in the last 6 days (144 hours); 3) regular menstrual cycles (24-36 days); and 4) no wish to get pregnant. The criteria for exclusion were: 1) using hormonal contraceptives in the last 3 months; 2) pregnancy or suspicion of such; 3) lactation; 4) any contraindication for mifepristone; and 5) the possibility of continuing the pregnancy were the method to fail. They were informed that they would follow a pharmacological procedure to avoid pregnancy and that they should abstain from intercourse until after their next period. They were also informed that if the method failed to prevent them from becoming pregnant, they were free to request an abortion.
Treatment
After initial evaluation, the subjects were assigned to one of the two treatment groups: 1) one capsule of 5 mg mifepristone or 2) one capsule of 10 mg mifepristone, to be taken orally in the presence of a member of the research team. The 5 mg and 10 mg mifepristone capsules were of the same appearance, color, and shape. The mifepristone came from 200 mg tablets manufactured in Europe by Exelgyn Laboratories (Paris, France) and was prepared in capsule form by L Amigo Pharmacy (Valencia, Spain) according to international standards to guarantee no more than 3% error in the dose. Assignation to the treatment groups was done by compiling a random computer-generated list. People not participating in the study prepared sealed opaque envelopes containing a card bearing the treatment group to which the subject would be assigned. Once the subject had been evaluated in line with the inclusion and exclusion criteria and had signed the informed consent, the envelope corresponding to the subject's numbered incorporation into the study was opened and she was included in the treatment group indicated on the card contained in the envelope: "mifepristone A" or "mifepristone B," where "A" corresponded to one dose and "B" to the other. This code was opened once data processing had finished; neither the doctors nor the subjects knew which group the subjects had been assigned to.
Questionnaire
Once the subject had been included, a record was made of her personal details, height, and body weight, menstrual cycle characteristics, dates of the onset of her last menstruation and when the next one was expected, date of unprotected sex, contraceptive record, and reasons for requesting EC. Each subject was provided with a form in which to note down any side effects and/or vaginal bleeding experienced after taking mifepristone. The form contained a list of all possible side effects so they only had to tick each that had occurred and when. In addition, the form contained sufficient blank space to let women to write down any other effect not listed.
Variables to evaluate efficacy
The main variables for evaluating treatment efficacy were the number of pregnancies that occurred and the fraction of pregnancies that were prevented in each mifepristone group. Efficacy was evaluated in two ways: 1) comparison of the observed number of pregnancies with the total number of expected pregnancies and 2) the number and percentage of observed pregnancies in all subjects studied in each mifepristone group. The expected number of pregnancies was obtained by multiplying the number of subjects who had unprotected sex on each day of the menstruation cycle by the probability of getting pregnant that day. The probabilities of getting pregnant on each day of the cycle that a subject had unprotected sex were calculated from the considered probabilities of recognizable pregnancy for the different days of the cycle according to Trussell et al. 11 The date of ovulation was estimated by subtracting 14 days from the next expected menstruation, taking into account the duration of the cycle for each subject. The proportion of prevented pregnancies was calculated by dividing the observed number of pregnancies by the expected 
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Mifepristone for emergency contraception number and subtracting it from one. χ 2 was used to compare observed pregnancies with expected pregnancies.
Variables to evaluate safety
The variables to evaluate safety were 1) the side effects of mifepristone (eg, nausea, dizziness, vomiting, fatigue/ tiredness; 2) vaginal bleeding after mifepristone; and 3) the number of days in delay or earlier onset of the next menstruation.
subject follow-up
All subjects were called for consultation 21 days after taking mifepristone. At this follow-up visit they were asked if they had experienced any vaginal bleeding and, if so, they gave details of its duration and characteristics. The subjects were also asked whether menstruation had taken place, and details of duration and characteristics were noted. If menstruation had not occurred, an abdominal ultrasound and/or a urine pregnancy test were performed to exclude pregnancy. At this visit, women who had not menstruated and were not pregnant were asked to return 30 days later (51 days after mifepristone). If at the second consultation (51 days after mifepristone) the subject had still not menstruated, an abdominal ultrasound and/or a urine pregnancy test were performed to rule out pregnancy. If gestation was confirmed at any of the visits, a termination of pregnancy was offered and was carried out on that day or the following day. If the subject was not pregnant 51 days after mifepristone, she was followed weekly until menstruation took place.
number of subjects to be included
The fraction of pregnancies that were prevented was the variable used to calculate the number of subjects to be included in the study. In a previous study carried out at the same hospital on 635 subjects with 10 mg mifepristone for EC, 88.0% of all possible pregnancies were prevented (95% confidence interval 77.1%-95.1%). 15 It was assumed that with 5 mg mifepristone the expected fraction of prevented 
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carbonell et al pregnancies would be 8% lower (ie, 80%) than that obtained with 10 mg. Under these circumstances, it was calculated that 2,082 subjects were needed (ie, 1,041 in each mifepristone group) to detect a difference with a power of 90% and a Type I error of 5%. It was decided that the sample size should be increased by 12% to 2,400 subjects in total (ie, 1,200 in each mifepristone group) to offset subject loss due to nonattendance of the follow-up consultation. 12 
statistical analysis
To evaluate homogeneity between the two treatment groups, Student's t-test for average differences, Pearson's χ 2 test, and the normal approximation for proportions were used. The χ 2 test was used to compare observed and expected pregnancy frequency in each mifepristone group. To contrast the adverse reaction rates in the mifepristone groups, percentage and 95% confidence intervals were calculated according to exact binomial distribution. The approximation provided by Taylor's theorem was used to estimate the 95% confidence interval for relative risk. 13 Data were processed by IBM ® SPSS ® 19.0 (IBM Corporation, Armonk, NY, USA).
Results Inclusion
The study began on May 15, 2007 and was expected to last at least 2 years, the time calculated to complete the sample size of 2,400 subjects. However, it was extended until May 2011 due to a lack of subjects; this was due to the community not being aware of the availability of EC.
In total, 237/2,418 (9.8%) women were not included because of the following reasons: 155/237 (65.4%) requested EC more than 6 days after the last unprotected intercourse, 25/237 (10.5%) were breastfeeding, 18/237 (7.6%) refused the visiting schedule of the trial, 15/237 (6.3%) had an abortion and were awaiting menstruation, 10/237 (4.2%) were already pregnant, and 14/237 (5.9%) presented endocrinal or neurological disorders that make the administration of mifepristone inadvisable according to medical criteria. A total of 2,418 subjects were included. Two subjects in the 5 mg group did not attend any of the two programmed consultations after mifepristone administration and it was impossible to locate them; therefore, they were not included in the data analysis ( Figure 1 ).
characteristics of subjects included
The general characteristics of the subjects, their gynecological and obstetrics history, their motives for requesting EC, and any previous use of contraceptives are shown in Tables 1 and 2 . There were no significant differences in any of these variables between the 5 mg and 10 mg mifepristone groups. In total, 190/2,418 (7.9%) subjects reported using EC at some time before participating in the present study: 186/190 (97.9%) used mifepristone, three used the Yuzpe method, and one had an intrauterine device inserted by a doctor after unprotected sexual intercourse in the past; there was no difference between the two groups (P=0.486). During the 4-year study, 361/1,202 (30.0%) and 306/1,212 (25.2%) subjects in the 5 mg and 10 mg group, respectively (P=0.004), were included twice, albeit with a .6-month interval between each participation. In total, 22.6% (546/2,418) of the subjects requested EC 1 day after unprotected coitus, 509/2,418 (21.0%) did so on the second day, 20.2% (489/2,418) on the third day, 17.2% (415/2,418) on the fourth day, 11.2% (270/2,418) on the fifth day, and 7.8% (189/2,418) on the sixth day. 
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Mifepristone for emergency contraception There was no significant difference between the two groups (P=0.757). Table 3 shows that there was a significant difference in the number of expected and observed pregnancies between the 5 mg and 10 mg mifepristone group (P,0.001). However, there was no significant difference between the two groups in the percentage of prevented pregnancies (P=0.122). Tables 4 and 5 show the pregnancy rate in the 5 mg and 10 mg group according to the number of days after unprotected sex that administration of mifepristone occurred. Sexual relations were maintained after mifepristone by 353/1,206 (29.3%) and 368/1,212 (30.4%) subjects in the 5 mg and 10 mg group, respectively (P=0.279). Barrier methods for contraception during subsequent intercourse after mifepristone were used by 348/353 (98.6%) and 363/368 (98.6%) subjects in the 5 mg and 10 mg group, respectively (P=0.474). There was no significant difference between the groups in the distribution of subjects who had sexual relations or not, with or without protection, after taking mifepristone (χ 2 =0.480; gL =1; P=0.487). The failure rate among subjects not engaging in posttreatment sexual activity was 9/853 (1.0%) and 4/844 (0.5%) in the 5 mg and 10 mg group, respectively (P=0.129). The failure rate in subjects who were sexually active was 6/353 (1.7%) and 5/368 (1.4%) in the 5 mg and 10 mg group, respectively (P=0.354). The failure rate in subjects who engaged in protected sexual intercourse was 5/348 (1.4%) and 5/363 (1.4%) in the 5 mg and 10 mg group, respectively (P=0.473). Finally, the failure rate in those not using protection was 1/5 (20.0%) and 0/5 (0%) in the 5 mg and 10 mg group, respectively (P=0.001). The rate of failure occurring between day one and day three after risky intercourse was low and similar in both mifepristone groups. Although no significance was reached, there was a trend towards higher efficacy in the 10 mg mifepristone group compared with the 5 mg group. Table 6 shows the distribution of failures according to body weight and treatment group. The relative risk of failure for women weighing $75 kg was 5.119 (95% confidence interval 1.594-16.441) in the 5 mg mifepristone group.
Efficacy
side effects and changes in menstruation
There was no significant difference between the 5 mg and 10 mg mifepristone groups with regard to side effects (Table 7) . No side effects were reported by 1,100/1,206 (91.2%) and 1,102/1,212 (90.9%) subjects in the 5 mg and 10 mg group, respectively (P=0.402). Only vaginal blood staining was reported, which began between the first and second day after mifepristone. Eight subjects reported it Table 4 The number of pregnancies in the 5 mg and 10 mg group according to the number of days after unprotected sexual intercourse that mifepristone administration occurred Tables 8 and 9 reveal the effects of the 5 and 10 mg mifepristone dosage on the subjects' subsequent menstruation. In the 5 mg and 10 mg group, 14/1,206 (1.2%) and 18/1,212 (1.5%) subjects, respectively, reported menstruation of above-average flow (P=0.138). Menstruation was less than normal in 60/1,206 (5%) and 68/1,212 (5.6%) subjects in the 5 mg and 10 mg group, respectively (P=0.243). Of the 24/1,206 (1.7%) subjects in the 5 mg group who had not menstruated by the first follow-up visit, 12/24 (50%) were confirmed as pregnant by ultrasound examination and 3/24 (12.5%) by urine test. The rest had negative pregnancy tests and continued consultation until they menstruated. Of the 48/1212 (4%) subjects in the 10 mg group who had not menstruated at the first follow-up visit, 6/48 (12.5%) were confirmed as pregnant by ultrasound examination and 3/48 (6.3%) by urine test. The rest had negative pregnancy tests and continued consultation until they menstruated.
Discussion
Although no significant differences were obtained in the failure rates for both mifepristone groups, there was a trend towards inferior efficacy in the group using the lower dose, principally after 3 days of unprotected intercourse. In the present study, unlike the authors' previous study, 15 there was a tendency towards an increase in failures as the number of days between unprotected sex and mifepristone administration increased, most notably during the fourth to sixth day. This is similar to the results of other mifepristone studies. 7, 8, 14, 15 This tendency is also noticeable in other hormonal methods of EC. 16 The significant difference between the pregnancy rates obtained 6 days after treatment in both groups (P=0.016) demonstrates a notably lower efficacy of the 5 mg dose during this treatment period, although extending the established period of 120 hours by a further 24 hours makes little difference. Furthermore, the number of cases on the sixth day in both groups is insufficient to draw conclusions.
The side effects were similar in both groups and comparable to the low frequencies obtained in other studies. 7, 8, 14, 15 In any case, the side effects are always slight and not comparable with the risks inherent in an unwanted pregnancy. Regarding the change induced in the hormonal cycle by both doses of mifepristone, a significantly higher percentage in menstrual delay was observed in the 10 mg group, although it only achieved 11%. This delay is of significant concern as it adds further worry to a subject already stressed about a possible unwanted pregnancy and constitutes one of the main disadvantages of this new method of EC.
One of the positive results of this study is the almost 100% rate of follow-up, conceivably due to the particular characteristics of the country: an island where people are easily located with an entirely free and easily accessed health system that facilitates the responsible and collaborative attitudes of women when they are engaged in a study. A possible negative issue was the fact that the predicted 2-year period for the duration of the study was doubled; however, the authors feel that this did not negatively influence the quality of the results. In addition, the authors feel that the 27.6% of subjects that participated twice during the 4-year duration of the study did not impair the obtained results. It must be pointed out that the pregnancy rate observed in the 10 mg group (9/1,212; 0.7%) is, to date, the lowest obtained by any of the various studies carried out with a 10 mg dose. 7, 8, 14 Therefore, the fraction of prevented pregnancies was practically identical in both groups and similar to that of the authors' previous study, 15 and even lower than the other studies published. 7, 8, 14 The percentages obtained were similar to all other published studies with regard to the high pregnancy rate in subjects indulging in posttreatment intercourse. 7, 8, 14, 17 This could be due to the fact that only 1.4% and 1.2% of the subjects in this study said that they did not use protection. This percentage is very low and there might be a bias present regarding the subjects not telling the truth in relation to the use or non-use of contraceptives. Due to the delay or blocking of ovulation induced by mifepristone, it is essential that subjects are made well aware of the strong risk of pregnancy when engaging in unprotected sexual relations after treatment. It is impossible to make valid comparisons with the study published by Zhang et al, the only one carried out to date with a 5 mg dosage, since the sample size of that study was insufficient: 100 cases with a 2.0% failure count. 9 The percentage of subjects who experienced menstrual delays .7 days (11%) in the 10 mg mifepristone group was similar or inferior to that obtained in the other studies published with 10 mg or 25 mg doses. 8, 14, 16 There is little room for doubt with respect to the greater efficacy of mifepristone in this domain. It may be open to debate as to whether the ideal dose is 10 mg or 25 mg depending on one's preference for greater accessibility to the 10 mg dosage at a potentially lower cost or, ignoring this last detail, for greater clinical efficacy. It is no accident that a mifepristone homolog (ulipristal acetate in 30 mg doses) has recently been authorized in Europe under the name ellaOne ® (HRA Pharma, Paris, France). This new medicine presents failure rates completely in line with those obtained with 10 mg and/or 25 mg mifepristone, as well as having a very similar side effects profile. [18] [19] [20] [21] Regarding a possible reduced EC efficacy related to body weight .75-80 kg reported by other studies with levonorgestrel, 22 in the present study a significantly lower contraceptive efficacy for women weighing .75 kg was only found in the 5 mg mifepristone group. There were no significant differences for women weighing less or more than 75 kg in the 10 mg mifepristone group; this seems logical because as the mifepristone dose was slightly higher its efficacy was not weakened by a greater body weight. The findings reported in other studies, 22, 23 might be generalized to other drugs used for EC; many medication doses are calculated by body weight and probably this should be applied to all of them.
It is interesting to validate that mifepristone, a drug from the same chemical group as ulipristal (antiprogestogens), obtains similar success rates beyond 72 hours after unprotected intercourse, increasing the time frame for using EC. It is still pending whether including a sensible higher number of subjects would have shown a significant difference in efficacy supporting the 10 mg mifepristone dose. Future trials should elucidate this matter.
Conclusion
Although menstrual delay was higher in the 10 mg group and the difference in effectiveness between the 5 mg dose and the 10 mg dose was not statistically significant, there was a perceptible trend towards a lower failure rate for the 10 mg dose, particularly 3 days after unprotected coitus. It perhaps is advisable to use the 10 mg dose of mifepristone as an EC. 
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